Uterine tumour resembling an ovarian sex cord tumour (UTROSCT) is a rare neoplastic lesion. It has been described for the first time in 1945 by Morehead [1]. This tumour often causes abnormal vaginal bleeding and uterine enlargement, suggesting leiomyomas or polyps [2] .
Introduction
Uterine tumour resembling an ovarian sex cord tumour (UTROSCT) is a rare neoplastic lesion. It has been described for the first time in 1945 by Morehead [1] . This tumour often causes abnormal vaginal bleeding and uterine enlargement, suggesting leiomyomas or polyps [2] .
Originally, tumours with sex cordlike elements were divided in two groups based on clinical and histopathological features [2] . Tumours showing a predominant endometrial stromal tumour like differentiation and focal ovarian sex cordlike areas (<50%) were called endometrial stromal tumours with sex cordlike elements (ESTSCLE). Tumours that predominantly composed of sex cordlike elements were called UTROSCT. The majority of this second type of tumours behave in a benign fashion but loco regional spread or abdominal relapse have been reported in some patients. In contrast, ESTSCLE is more often associated with metastases and recurrences.
More recently, the WHO 2014 classifies UTROSCT in a miscellaneous group of tumours of the uterine corpus [3] . Cytogenetic investigations showed that in ESTSCLE fusion of two novel genes (JAZF1 and JJAZ1) occurs which is not observed in UTROSCT, emphasizing that UTROSCT is another entity than ESTSCLE.
Abstract
Background: Uterine tumour resembling an ovarian sex cord tumour (UTROSCT) is a rare neoplastic lesion. Patients are generally of reproductive age. Although conservative treatment to preserve fertility has been reported, literature on the optimal treatment on UTROSCT is scarce and only case reports or small case series are available.
Aim:
To describe the difficulties and resemblances of two different cases of UTROSCT in a pre-and post-menopausal woman in order to classify this uncommon tumour.
Methods:
Case reports and review of the literature.
Case 1:
A 36-year-old woman presented with irregular blood loss. A transcervical resection of a fibroid was performed and histology showed an UTROSCT. At the time of the diagnosis she was 7 weeks pregnant. After conservative management, a caesarean section and postpartum hysterectomy were performed at 34 weeks and no residual disease was found. Follow up did not show any abnormalities.
Case 2:
A 68 year old post-menopausal woman presented with abnormal uterine bleeding for which she underwent a curettage. Endometrial stromal sarcoma was suspected and an abdominal hysterectomy with bilateral salpingo-oophorectomy was performed. Revision of histology by expert pathologists showed UTROSCT. Follow up was uneventful.
Literature overview: Only case-reports and small case series are described in literature. Ages of the patients ranged from 24 years to 79 years old. In the majority of cases an abdominal hysterectomy and bilateral salpingo-oophorectomy was performed and only in a few cases conservative therapy was performed. Follow up is often unknown.
Conclusion:
Histologic review by experts in multi-institutional panels is helpful in making this difficult diagnosis. In selected cases, conservative treatment of an UTROSCT can be considered. Follow up in fertility-sparing procedures is important. Although, recurrences after hysterectomy have not been described, it is still unknown whether follow up can be safely omitted.
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While conservative treatment may be undertaken for UTROSCT if fertility preservation is a matter of debate, the presence of an infiltrative pattern in this case was disturbing. A multidisciplinary team discussed the appropriate treatment during this pregnancy. The patient and her partner expressed a strong wish to continue the pregnancy to a viable gestational age. She was counselled about the risks reported in the scarce information from the literature. It was decided to perform a MRI every 2 months for follow up of the lesion and for scientific interest (Figure 2 ). During the pregnancy, the abnormality seen on MRI did not increase in size. Ultrasound revealed no fetal abnormalities and normal fetal growth. A caesarean section followed by hysterectomy was performed at a gestational age of 34 weeks because it was felt that waiting 6 more weeks could be hazardous for the mother because of the infiltrative component of the tumour for which normally an immediate hysterectomy would have been performed. The procedure was uneventful. A healthy baby girl was born and was admitted to the neonatal care unit for prematurity. No abnormalities were found in the abdomen or retroperitoneum during surgery. The neonate did recover well from prematurity. Final histological examination showed no residual tumour. Adenomyosis was found in the myometrium and in the biopsies from the peritoneum. No rest of tumour was found. Follow up at 2 year did not show recurrent disease.
Case 2
A 68 year old postmenopausal woman presented with abnormal uterine bleeding. Her past medical history revealed no medical problems. Ultrasonography showed a 15mm irregular endometrial thickness. She underwent dilatation and curettage UTROSCT should be differentiated from a.o. leiomyoma, lowgrade endometroid carcinoma with sex-cordlike features, metastases of ovarian sex-cord stromal tumours and carcinosarcoma.
The aim of this paper is to describe two cases of UTROSCT and to give an overview of the literature with respect to the difficulties of diagnosing UTROSCT, the importance of expert pathology review and to its treatment and prognosis.
Case 1
A 36-year-old woman presented with complaints of irregular blood loss. Her medical history did not reveal any notable medical problems. Ultrasonography showed a submucosal fibroid. A transcervical resection (TCR) of the fibroid was performed. Because of persistent complaints a second TCR was performed, complicated by a perforation requiring laparoscopy. Histological examination of the tissue showed the possibility of an UTROSCT. Upon returning to the outpatient clinic to discuss the results of the histology, she was found to be 7 weeks pregnant. She was then referred to our tertiary clinic. A healthy woman without lymphadenopathy was seen. Ultrasound confirmed the pregnancy and gestational age. In the myometrium, a structure of three centimetres was found suggestive of recurrent tumour. Both ovaries appeared to be normal. Laboratory investigations showed an increased inhibine A (177ng/L) and inhibine B (36ng/L). MRI at 9 weeks showed a transmural hypodense abnormality of almost four centimetres, there were no signs of lymphadenopathy or metastases. Histopathology and immunohistochemistry suggested an UTROSCT (Figure 1 ). After regional and international pathological review an unusual UTROSCT with infiltrative pattern of the myometrial smooth muscle was diagnosed. (D&C). Gross examination revealed multiples gelatinous grayishbrown endometrial fragments. The case was initially diagnosed as endometrial stromal sarcoma. No evidence of metastasis was found. CT-scan and MRI revealed a submucosal exophytic mass, but no lymph node enlargement. She underwent an uncomplicated abdominal hysterectomy and bilateral salpingo-oophorectomy.
On macroscopic examination, a polypoid mass was located at the fundus of uterus, protruding into the uterine cavity. Necrosis and hemorrhage were not found. The tumour border was demarcated. Myometrial infiltration was not grossly detected. Histopathology is shown in figure 3 . Results of immunohistochemistry are described in the figure legend. Expert pathologists were consulted and only then UTROSCT was diagnosed.
Since effect of adjuvant chemotherapy in UTROSCT is unknown, it was decided to follow the patient with CT-scan and MRI every 6 months, without any adjuvant therapy. Follow up did not show any recurrences. , D) , plexiform cords, and tubules were identified. Immunohistochemical evaluation revealed high diffuse positivity for vimentin, ER, PR in tumour cells. CD10, cytokeratin 8-18 and AE1-AE3 showed focal positivity (not shown). Ki67 showed a proliferation index of maximum 15%. Microscopic examination of the specimen was completed with testing CD99 and S100, with diffuse high positivity. Inhibin and CDX2 were found to be negative (not shown).
In table 1 the literature on UTROSCT is summarized. Ages of the patients ranged from 24 years to 79 years old. Patients often present with abnormal uterine blood loss. In the majority of cases an abdominal hysterectomy and bilateral salpingo-oophorectomy was performed and only in a few cases conservative therapy was performed. Follow up is often unknown or short, but no recurrence of disease has been reported.
Discussion
UTROSCT are rare tumours and only case-reports and small case series are described in literature (Table 1) . However, because of the recent changed insights and the new WHO classification, it is difficult to compare or pool these different cases. The origin of UTROSCT remains uncertain. UTROSCTs do not have the JAZF1-SUZ12 fusion that characterized endometrial stromal tumours, suggesting that these tumours do not originate from the endometrial stroma [3] . UTROSCTs display different patterns and typically grow in sheets, cords, small nests, trabeculae and tubuli. The tumours show little atypia, mitotic figures are usually rare and cells are often small with round nuclei and indistinct eosinophilic cytoplasm [4] . The most reliable immunohistochemistry markers are calretinin, inhibin CD99 and melanin-A [5] .
The diagnosis of an UTROSCT is often only made postoperatively when the uterus is examined, like in the second case. In the majority of cases described in literature a hysterectomy was performed. The largest series (N=14) of cases was published in 1976 [6, 7] and all patients underwent a hysterectomy. UTROSCT is usually a well circumscribed lesion. However, occasional neoplasm occurs which exhibit both smooth muscle differentiation and features of UTROSCT and this might be possible in our first case. They could have originated from foci of adenomyosis, stromal myosis, endometriosis, or multipotential cells within the myometrium [7] in accordance to our case where adenomyosis was found in the uterus after hysterectomy.
The optimal treatment in the perimenopausal period is abdominal hysterectomy and bilateral salpingo-oophorectomy. However, when the patient is younger, preservation of fertility is an important consideration. A fertility conserving treatment has been reported in only three patients with UTROSCT [4] [5] [6] . Follow up of these cases until respectively 13 and 18 months was described with no evidence of disease, but in one case follow up was not stated.
When the tumour is well differentiated on microscopic examination, local excision with an adequate margin of adjacent uninvolved myometrium may be justified. Whatever treatment is chosen, all patients should be followed up at regular intervals. Although, fertility was not spared in our first case, treatment was postponed to allow the pregnancy to continue. In this case, a hysterectomy would have been performed if our patient would not have been pregnant because of the following reasons: 1) the tumour was regarded as an intrauterine recurrence because the first conservative treatment (TCR) failed 2) the infiltrative component of the tumour increased the risk of metastases and recurrences in the mother, 3) the second procedure (TCR) was complicated by perforation and incomplete resection, further increasing the risks for maternal health, 4) conservative treatment is described in only a few women presenting with the tumour for the first time and with uncomplicated surgical treatment. On the other hand, the parents had a very strong wish to continue the pregnancy despite the risks and cancer in pregnancy often can be treated conservatively in order to achieve a gestational age at which the unborn child has a change of survival.
It is estimated that 3000 to 5000 pregnant women are confronted with cancer across Europe each year [8] . Treatment is a challenge under such circumstances considering that doctors have to consider both the recovery of the mother as well as the wellbeing of the unborn child. In our case surgery was no option, the effect of chemotherapy in UTROSCT is unknown and radiotherapy of the uterus with a fetus in utero is impossible.
Van Calsteren et al reports that in 72% of pregnancies complicated by (suspicion of) cancer, delivery is induced and that elective caesarean section is performed in 35% of the women [9] . Thus, a major problem in the treatment of pregnant women with cancer is prematurity and if possible, an attempt should be made to postpone delivery. In the first case, after careful consideration with a multidisciplinary team it was decided to accept prematurity to decrease potential maternal risk due to the uncertainty on the presence of tumour cells in the uterine cavity and the fear for metastases and uterine rupture. In retrospect, the operation could have been performed at term.
In the second case, according to the literature regarding postmenopausal treatment, a total hysterectomy with bilateral salpingo-oophorectomy was performed.
Because of the rarity of this neoplasia, histological review by expert pathologists is essential to avoid misdiagnosis. One institution will never achieve high patients' numbers with this rare tumour. Therefore, a multi-institutional cooperation between gynaecologist and pathologist guarantees optimal diagnosis and treatment of patients affected by UTROSCT.
In conclusion, in selected cases, (temporarily) conservative treatment of an UTROSCT seems to be acceptable without compromising survival of the patient. Thus, in pregnancy postponement of definitive treatment can be considered to increase the chance of survival of the newborn. In peri-or postmenopause, a hysterectomy is advised. In both situations, follow up is advocated, since theoretically, UTROSCT may recur.
